The role of tyrosine phosphorylation and Ca2+ accumulation in Fc gamma-receptor-mediated phagocytosis of human neutrophils.
When stimulated with an insoluble immune complex consisting of tetanus toxoid and human anti-tetanus toxoid IgG antibody, human neutrophils recognized the immune complex via Fc receptors (Fc gamma RII and Fc gamma RIIIB) on their plasma membranes, resulting in Ca2+ accumulation, and finally phagocytosed the immune complex. Ca2+ depletion experiments suggest that Ca2+ accumulation is essential for the maximal phagocytic activity. A tyrosine kinase inhibitor, genistein, inhibited the phagocytosis of immune complex. Genistein also inhibited both the later prolonged Ca2+ accumulation below 100 microM, and the initial rapid Ca2+ accumulation above 100 microM. Stimulation of human neutrophils by immune complexes through Fc gamma Rs caused tyrosine phosphorylation of multiple neutrophil proteins within 15 s, proceeding to an increase in the intracellular Ca2+ concentration. A similar pattern of tyrosine phosphorylation was observed when Fc gamma RII or Fc gamma RIIIB was aggregated by an anti-Fc gamma R monoclonal antibody and anti-mouse Ig. These results suggest that tyrosine phosphorylation mediates, at least in part, the later responses (Ca2+ accumulation and phagocytosis) of the cells and is an important early step in signaling via Fc gamma Rs.